I N T R O D U C T I O N
Since the pioneering work of Simkin (1974) , major advances in the measurement of stellar orbits in early-type galaxies have been made. The first quantities to be measured were the line-of-sight ro tation velocity (V rot ; which can be considered a measure of ordered motion within a galaxy) and velocity dispersion (σ ; a measure of the random motions). By combining these two measures with pho tometric ellipticity (E) it was possible to probe the anisotropy of stellar orbits in galaxies (Binney 1978) .
The development of integral field units (IFUs), such as the Spec trographic Areal Unit for Research on Optical Nebulae (SAURON) instrument, has given new impetus to this field, as these provide two-dimensional (2D) maps of the LOSVD. This allows the def inition and estimation of a number of important new parameters that can be averaged over the surface of a galaxy in a self-consistent way. Perhaps the most important of these is the 'spin' parameter (λ R ) which is a proxy for the projected angular momentum per unit mass. Applied to the SAURON galaxy sample of 48 early-type galaxies, it was used to show that a dichotomy exists between 'slow-' and 'fast rotators' (Emsellem et al. 2007) . Trends between photometric and kinematic axis ratios and position angles (PAs) have also been shown to vary with λ R ; with slow rotators often exhibiting strong misalignments. These observations provide new clues to the forma tion mechanisms of these differing galaxy types (Cappellari et al. 2007 ; Thomas et al. 2007; Krajnović et al. 2008) . Statler & Smecker-Hane (1999) used a different approach to building 2D maps of the LOSVD in NGC 3379. Using long-slit spectroscopy along four PAs, they were able to reconstruct a model of the 2D kinematics by making suitable interpolations between their observed axes. However, such studies are rare due to the large amount of telescope time required to observe multiple PAs out to large radii.
Despite these advances, most observations typically reach to less than one effective radius (R eff ), with only a handful of studies ex tending this coverage up to 2-3 R eff (but see Saglia et al. 1993; Graham et al. 1998; Mehlert et al. 2000; Proctor et al. 2005; Sánchez-Blázquez, Gorgas & Cardiel 2006; Forestell & Gebhardt 2008) . However, such outer regions potentially provide key infor mation regarding the physical properties of galaxies. For example, radii within 1 R eff only sample 50 per cent of the baryonic mass and ∼10 per cent of the angular momentum of an idealized galaxy with an R 1/4 like light profile and a flat rotation profile. The situation is even worse when considering the distribution of total galaxy mass (including dark matter). For instance, the simulations of Dekel et al. (2005) show that only ∼5 per cent of the total mass is contained within 1 R eff (see also Mamon & Lokas 2005) . Furthermore, the signatures of some formation mechanisms only become apparent at large galactocentric radii (e.g. Weil & Hernquist 1996; McMillan, Athanassoula & Dehnen 2007) . A means to probe the kinematics in the outer regions of early-type galaxies, and hence include a significant fraction of a galaxies' angular momentum and mass, is therefore highly desirable.
In this paper we measure stellar LOSVDs from deep multi-object spectroscopic observations and develop a new technique for their analysis. Specifically, we measure rotation velocity, velocity disper sion and the Gauss-Hermite coefficients h 3 and h 4 , out to ∼3 R eff in five nearby early-type galaxies. By extending the region studied to such radii we encompass more than 85 per cent of the baryonic mass, 30 per cent of the angular momentum and 15 per cent of the total mass, a significant increase in the fractions so surveyed in galaxies. To achieve this we exploit the large aperture of the Keck telescope, the high sensitivity of the Deep Imaging Multi-Object Spectrograph (DEIMOS) instrument at 8500 Å and the strong cal cium triplet absorption features at these wavelengths. Even with this configuration, exposures of ∼2 h are required for our analysis.
The paper is organized as follows: in Section 2 we outline the observations and data reductions, detailing the technique by which we extract the host galaxy spectra. In Section 3 we outline our new kinematic analysis technique. Results are presented in Section 4. We discuss our findings in Section 5, and present our conclusions in Section 6.
O B S E R VAT I O N S A N D D ATA R E D U C T I O N

Sample selection
The galaxies in our sample were selected with the intention of obtaining spectra of their globular clusters (GCs). The galaxies are all nearby, early types with moderately rich GC systems. The selection also had the requirement that recession velocities were such that the calcium triplet lines would not generally be adversely affected by strong sky lines. The main science goal was to obtain GC kinematics, and hence probe the mass profile of their host galaxy haloes. Initial results for NGC 1407 from the 2006 November run have recently been reported in Romanowsky et al. (2008) .
Observations
The data used in this work are from three observing runs using DEIMOS on the Keck-2 telescope. The first observing run was carried out in 2006 November using the 1200 l/mm grating centred at ∼7500 Å and a 1-arcsec slit. This allows coverage of the calcium triplet at 8498, 8542 and 8662 Å at a resolution of ∼1.5 Å. The second run was carried out in 2007 November and the third in 2008 April, both using the same instrument set-up as the first run. Seeing was ∼0.5 to 0.8 arcsec on all nights. A total of five galaxies were observed (NGC 821, NGC 1400 , NGC 1407 , NGC 2768 .
Between two and six independent masks were observed per galaxy and the 16 × 5 arcmin 2 field-of-view allowed the ob servation of ∼80-120 spectra in each mask. However, only ∼20 per cent of these were at radii from which the signal of the background host galaxy was sufficient for the extraction of spectra. Fig. 1 shows the positions of slits from which host galaxy spec tra were extracted. We note that it was only possible to measure recession velocities in some of the outermost slits, i.e. velocity dis persion and higher order moments are not presented for some of the outermost positions.
Data reduction
Data reduction was carried out using the DEIMOS DEEP2 pipeline software. This package produces a variety of outputs from the raw DEIMOS data, including both object and 'sky' spectra. The data reported here probe the kinematics of the stellar populations in the galaxy haloes. These are based on the 'sky' spectra that were subtracted from the GC spectra (the prime targets of the observation; see Romanowsky et al. 2008) . The 'sky` spectra actually consist of a co-addition of the true sky and the background galaxy light. In order to distinguish them from the true sky spectrum we shall therefore henceforth refer to these as the 'background' spectra.
The recovery of the galaxy spectra requires an estimate of the true sky spectrum in each of the background spectra. For each mask, the sky spectra were estimated from the average of four to six of the background spectra sampling large distances from the galaxy centre (see below). These generally lay beyond ∼6-7 R eff . Even at this distance some galaxy light is still present. However, since the data reported here are limited to within ∼3 R eff , the galaxy light contamination of the sky estimates constitutes only a small fraction of the galaxy light in our science spectra. Assuming a de Vaucouleur's (1953) R 1/4 profile, we estimate that, in points at 3 R eff , the sky estimate contains only <10 per cent of the galaxy light in the science spectra. This falls to ∼4 per cent at 2 R eff . Errors caused Figure 1 . DSS images of the five target galaxies. Small red circles mark the location of slits from which galaxy background spectra were obtained. Large red circles represent 1, 2, 3 and 4 R eff .
by the residual galaxy light in our sky estimates are therefore likely to be much smaller than the quoted errors on data points at these radii, which are often as much as ∼30 per cent of the measured parameter values.
In order to select and characterize the sky spectra, a sky index was defined (see Table 2 and Fig. 2 ). The central band of this index was defined to cover the strong sky emission lines between 8600 and 8700 Å. The sidebands of the index were chosen to cover re gions of the background spectra that were relatively free of both significant sky emission lines and galaxy absorption features. For each background spectrum the sky index was then calculated as 
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Figure 2. Definition of the sky index. Upper plot shows wavelength regions of the two sidebands and the central band in a spectrum with significant galaxy halo signal. Lower plot shows the region used in the calculation of the sky index in a scaled sky spectrum. The index is defined as a ratio, i.e. excess flux in the central band (counts in shown in red) divided by continuum flux (counts shown in grey).
follows: first, the continuum level in the region of the central band was estimated by integrating under the linear interpolation of the average fluxes in the sidebands. Then the excess flux in the cen tral band was calculated as the total flux in the region minus the Table 1 . Properties of galaxies featured in this work. Distances are from surface brightness fluctuations by Tonry et al. (2001) , with the distance moduli modified by −0.16 according to Jensen et al. (2003) . Open red circles represent points whose spectra were co-added to generate the sky spectrum. Two points clearly exhibit aberrant behaviour. These are not included in the final sample.
integrated continuum flux. Finally, the sky index was calculated as the ratio of the excess central band flux to its continuum flux (see Fig. 2 , bottom). The index has the property that, as one moves away from the galaxy centre (and the galaxy light contribution to the background spectrum decreases), the index tends to a constant value (see Fig. 3 ). After a careful visual inspection of the spectra, the background spectra to be used as sky estimates were selected from this constant region. These were co-added to provide a higher signal-to-noise ratio estimate of the sky spectrum. The index was used to select candidate sky spectra, rather than simply choosing the slits at the greatest distance from the galaxy centre, as the index allows identification of spectra suffering from reduction problems not detected by visual inspection. For the most part, these proved to be either slits located near the edges of the mask where vignetting effects are large, or slits in which residual GC light was still present. Fig. 3 illustrates how the sky index allows identification (and elimination) of slits with such problems.
Sky subtraction was carried out by consideration of the excess flux in the central band as defined above. First, for each background spectrum, we scaled the sky estimate such that the resultant spec trum had the same excess counts as the target spectrum. Subtraction of the scaled sky spectrum therefore resulted in a spectrum with no excess counts in the sky band region, i.e. with counts in the sky band region equal to the continuum level in the side bands. This method provides a sky subtraction accurate to approximately one count over the sky band region. We show examples of sky subtracted spectra in Fig. 4 in which it can be seen that although sky residuals are present, these are not significantly larger than the Poisson noise associated with the strong sky-lines. Assuming a dark-sky brightness at Mauna Kea of 1-20 mag arcsec −2 , then our galaxy halo spectra can reach as low as 1-10 per cent of the sky background. We note that this sky subtraction technique is similar to that used in Norris et al. (2008) and Proctor et al. (2008) in the analysis of optical spectra from GEMINI/GMOS.
A N A LY S I S M E T H O D
The analysis presented here involves measurement of velocity mo ments (V , σ and the Gauss-Hermite coefficients h 3 and h 4 ) using the pPXF code of Cappellari & Emsellem (2004) -an extension of the pixel fitting code of van der Marel (1994).
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Measurement of kinematics
The pPXF software works in pixel space, finding the combination of template stars which, when convolved with an appropriate LOSVD, best reproduces the galaxy spectrum. 13 template stars were used, ranging in spectral type from F8 to M1. This method of kinematic analysis has the advantage that template-mismatch issues are all but eliminated. Operating in pixel space, the code also permits the masking out of regions of the galaxy spectrum during the measure ment. This is of particular importance in our data as, despite the accurate sky subtraction, the spectra still suffer from skyline resid uals (see Fig. 4 ). The code also allows suppression of the higher order moments h 3 and h 4 (i.e. fitting only V obs and σ ). This was found to be useful in order to stabilize the fits in low signal-to-noise ratio spectra.
Errors were estimated from a repeat observation on different nights of one of the masks of NGC 2768. By binning the 60 repeat measurements by observed signal (i.e. counts), the rms variations of each of the velocity moments in the repeat measurements were cal culated as a function of signal-to-noise ratio. The trend of rms with signal-to-noise ratio so obtained was then used to make estimates of errors in this, and other galaxies.
As a test of the accuracy of our measurements we compared them to those of SAURON ) for the two galaxies in common between the studies. This was possible as our data sam ples 10 precise locations (nine in NGC 2768 and one in NGC 821) that are also sampled by SAURON. The results of the comparison for σ and h 3 are shown in Fig. 5 . A small systematic offset of −12.9 km s −1 is evident in our velocity dispersion data compared to the SAURON values, with a scatter of 7.3 km s −1 . The measured h 3 values are consistent within their errors. We do not compare h 4 , as errors are generally large with respect to our measured values. We leave comparison of V obs to the sections presenting our results.
During the analysis significant discrepancies were detected be tween our results for the σ values of NGC 1400 and NGC 1407 and the long-slit data of Spolaor et al. (2008a) . As a consequence, the data of Spolaor et al. (2008a) were reprocessed through the Figure 4 . Sky subtracted spectra of NGC 2768. Red lines show the bestfitting template derived by the pPXF code during measurement of velocity moments. Spectra are in order of decreasing signal-to-noise ratio broadly covering the range within our data (from ∼40 in the top spectrum down to seven in the bottom spectrum). pPXF software using a large number of template stars, resulting in significantly improved measurements (see Appendix A).
The measured velocity moments of all five galaxies are available on-line. An example of the available data is presented in Table 3 .
Kinemetry
Our analysis of these data proceeds by consideration of the velocity moments in the space of galactocentric radius and PA (defined as the angle between the point in the galaxy and the galaxy centre from north through east). For the analysis, the data were binned in radial ranges (i.e. circular shells) for comparison to the expectations for rotating isotropic ellipsoids (or, equivalently, inclined discs). Fits of the observed velocity (V obs ) data were carried out by least-squares minimization of the data to the equation:
where V sys is the systemic velocity of the system, V rot is the major axis rotation velocity and φ is defined as
q with PA kin the PA of the major rotation axis and q the rotation axis ratio. The values of V rot , PA kin and q were all allowed to vary freely. Values of V sys were taken as the value derived from the high signalto-noise ratio data of our innermost points (i.e. generally the points within 1 R eff ). This value was then assumed for all radial bins.
In the analysis of the rotation properties of our sample galaxies we used two types of radial binning. The first was to break the data into two or three independent radial slices (i.e. into circular annuli), the other was to carry out rolling fits again with data binned in circular annuli. Results are presented as the major axis values with radii expressed in terms of the R eff .
1 Errors on these fits were estimated as the rms scatter in the results of 50 Monte Carlo simulations of the data using the best-fitting parameter values and scatter.
We were not however able to carry out such an analysis on the velocity dispersion data, mainly because we detect little to no vari ation in this parameter over the radii probed by our data. We are therefore not able to measure the axis ratio of this velocity mo ment. However, for two galaxies (NGC 821 and NGC 2768), the SAURON data of Emsellem et al. (2004) permit estimation of axis ratios of σ in the inner regions. For NGC 821 the SAURON data appear to show an axis ratio close to 1.0 (despite the ellipticity of the galaxy isophotes). On the other hand, in NGC 2768 σ appears to have a similar axis ratio to the isophotes. We therefore adopt these axis ratios for the analysis of the velocity dispersion data from these galaxies. For the remaining three galaxies (all of which have axis ratios ≥0.8) we assume an axis ratio of 1.0.
We also experimented with the co-adding of spectra at similar ef fective radii for σ measurement. However, this process requires the spectra to be deredshifted prior to co-addition, which complicates the handling of the sky-line residuals in the absorption features. In addition the results proved almost identical to the values obtained by averaging individual measurements. On the basis that simplest is best, we therefore present σ values as individual and radially averaged values.
Our analysis is similar in intent to the 'kinemetry' of the SAURON paper by Krajnovi ć et al. (2006) . However, our data possess an extremely low sampling density (i.e. we have on average 60 points inside an area of 24 R 2 eff compared to SAURON's ∼3000 points inside 0.4 R 2 eff -a data density contrast of 3000:1). Our data are also generally of lower signal-to-noise ratio than the SAURON data. Since, as noted in Krajnovi ć et al. (2006) , such limitations make it impossible to perform a full harmonic analysis, we have re stricted our analysis to only the low-order harmonics and fitted our data on circles (or more precisely on annuli) rather than ellipses. Unable to perform the full analysis, we have also refrained from adopting the full notation used by Krajnović et al. (2006) . However, we note that the rotation velocity (V rot ) we report is most directly related to their k 1 parameter, while the kinematic axis ratio is most directly related to their q kin parameter. PA kin has the same meaning in both studies.
R E S U LT S
In this section we present the results of our velocity moment mea surements (V obs , σ , h 3 and h 4 ). Errors on individual data points were derived from the repeat measurement of one mask in NGC 2768 (see Section 3). Errors on rolling fits were estimated by Monte Carlo realizations of the best-fitting parameters. Note that, for the lowest signal-to-noise ratio spectra, the higher order moments ei ther were suppressed altogether or are not presented. Tests on the low signal-to-noise ratio spectra show that changes in recession velocity and velocity dispersion caused by the suppression of the h 3 and h 4 parameters are ∼20 per cent of the quoted errors. We also present reconstructions of 2D rotation velocity maps in this section.
The results of the fits to independent radial slices are presented in Table 4 . In NGC 821 and NGC 1400 two radial ranges were defined (NGC 821: R < 1.0 R eff and R ≥ 1.0 R eff ; NGC 1400: R < 1.5 R eff and R ≥ 1.5 R eff ). In the other three galaxies three ranges were defined (R < 1.0 R eff , 1.0 R eff ≤ R < 2.0 R eff and R ≥ 2.0 R eff ).
We first present our results for NGC 2768, as this galaxy possesses high signal-to-noise ratio data, a large sample size, and is also one of the galaxies observed by SAURON.
NGC 2768
The brightest galaxy in a loose group, NGC 2768, is classified as an E6 galaxy in de Vaucouleurs et al. (1991, hereafter RC3) . However, in both the Revised Shapley-Ames Catalogue of Bright Galaxies (Sandage, Tammann & van den Bergh 1981) and the Carnegie Atlas of Galaxies (Sandage & Bedke 1994) it is classified as an S0 1/2 due to a 'definite outer envelope'. The galaxy is highly elliptical with K-band photometric axis ratio of 0.46, and PA of 93
• (Jarrett et al. 2000) . It also reveals a polar orbiting dust and gas ring, possibly of external accretion origin (see Martel et al. 2004 and references therein) .
Photometric profiles out to 200 arcsec are presented in Peletier et al. (1990) . They find a rapidly rising ellipticity profile with ra dius (i.e. a falling axis ratio), and report indications of a 'disc-like component' at about 50 arcsec which gives way to boxy isophotes beyond about 100 arcsec. Fried & Illingworth (1994) probed the kinematics along the minor and major axes out to about 50 arcsec. They found evidence for stellar rotation aligned along the photometric major axis and an 'spheroidal' velocity field. They also detected minor axis rotation associated with the polar ring.
The central regions (∼80 × 40 arcsec 2 ) of the galaxy were also observed with the SAURON IFU ). The SAURON results show strong rotation with a 'cylindrical veloc ity field' and a central dip in σ (McDermid et al. 2006) . They find the galaxy to be a fast rotator, but, contrary to Sandage & Bedke (1994) , conclude that the galaxy '. . . does not have evidence for a disc'. They therefore adopt the RC3 classification of this galaxy as an E6.
The SAURON team also investigated the very central regions (∼4 × 4 arcsec 2 ) using the Optically Adaptive System for Imag ing Spectroscopy (OASIS) integral field spectrograph (McDermid et al. 2006) , identifying emission associated with the polar disc and a young (2.5 Gyr) central stellar population. However, other spectroscopic age determinations in the literature generally prove inconsistent, with studies reporting the central stellar population to be both old and young (e.g. Denicol o ´et al. 2005; Howell 2005; Sil'Chenko 2006) . It is unclear whether this reflects inconsistencies in the determination of the properties of the central populations, or is rather a real effect, perhaps caused by variable sampling of the central star-forming disc. Table 4 . Kinematic data summary for independent radial slices. The definition of the radial binning is outlined in Section 4. The number of slits in each radial bin, their average radius and σ are given as well as the results of the rotation velocity fits (equations 1 and 2). Data in brackets are assumed (rather than fitted) values. Figure 6 . NGC 2768. Velocity moments are plotted against PA. Data points are coloured according to galactocentric radius (black, R < 1 R eff ; red, 1 R eff < R < 2 R eff ; grey, R > 2 R eff ). In the plot of V obs best-fitting elliptical models at each radius are shown as appropriately coloured lines. The systemic velocity (V sys ) is shown as a dashed line. The major kinematic axis (PA kin ) is at ∼90 • . In the plot of σ average values are also shown as appropriately coloured lines. The values adopted for these lines are presented in Table 4 . Hakobyan et al. (2008) suggest this galaxy may be a merger remnant with the presence of a young stellar population suggested by '. . . the existence of strong HI and CO emission, and the presence of dust and ionized gas. . .'. The recent Type Ib supernova SN2000ds (Filippenko & Chornock 2000) supports this conclusion.
Presenting our results, we first consider the distribution of the NGC 2768 velocity moments with PA. Results are plotted in Fig. 6 with point colour depicting galactocentric radius. Values derived for each radial bin are presented in Table 4 .
The rotation in this galaxy can be seen to be strongly elliptical. An increasing rotation velocity with radius is also evident. The h 3 parameter reflects this behaviour, with near-zero values in the slowly rotating inner regions (R < 1 R eff ). However, at larger radii h 3 increasingly mirrors the elliptical rotation curve. The increasing signal in h 3 with radius is also detected in the SAURON maps of the galaxy ).
Both σ and h 4 , however, exhibit unusual behaviour, as they do not possess the minor-axis symmetry expected from even moments (see Krajnović et al. 2008 ). This must be understood in terms of the degeneracy between σ and h 4 discussed at length in Cappellari & Emsellem (2004) . The degeneracy is worst when (i) signal-to noise ratio is low, and (ii) two distinct kinematic components have roughly equal luminosities. To test that this was indeed causing the lack of axisymmetry in our data, we refitted the data for this galaxy using pPXF with h 3 and h 4 suppressed (i.e. set to zero). The test confirmed that, if h 4 is forced to zero, the dip in σ becomes visible on both sides of the galaxy.
Given that the h 4 parameter is more prone to the effects of low signal-to-noise ratio and sky-line residuals than σ , we conclude that, in its outer reaches, this galaxy probably exhibits a significant drop in σ on both sides of the major axis, as would be expected from the disc of an S0 galaxy.
Velocity dispersion appears to be decreasing with increasing ra dius ( Fig. 6 and Table 4 ). However, the dip on the major axis (PA ∼ 270
• ) is clearly effecting measured average values, particu larly since the slits in the outer regions of the galaxy from which we were able to recover a galaxy spectrum tend to lie along the major axis where the galaxy light is brightest (Fig. 6 ). The gradient in σ presented here may therefore be somewhat exaggerated by this effect. We note for future reference that the four data points with σ < 100 km s −1 all lie very close to the major rotation velocity axis. To measure variations with radius we carried out a rolling fit to the recession velocity data in annuli at increasing radii allowing V rot , PA kin and kinematic axis ratio (q in equation 2) to vary with radius. The fits were performed using a minimum of 10 data points, increasing to 20 in the outer regions. Results of these fits are pre sented in Fig. 7 . We also performed rolling fits to the SAURON data ) for comparison.
The agreement in V rot between our results and the SAURON data is good, with near identical rotation velocities over the whole ∼20 arcsec overlap region. However, the rotation velocity clearly continues to rise beyond the extent of the SAURON data, with the rotation velocity doubling to ∼200 km s −1 between 1 and 3 R eff . This has a significant impact on the value of V /σ obtained for this galaxy, underlining the importance of data at large radii in the construction of even simple kinematic descriptions of galaxies (see Section 5).
Also shown in Fig. 7 is a plot of σ with radius. In this plot the agreement between the SAURON results and ours can be seen to be reasonable. However, the comparison of σ presented in Fig. 5 is largely based on data from this galaxy, and exhibits a ∼13 km s −1 systematic offset. The results indicate a strong radial trend in σ within 1 R eff , which levels off somewhat beyond. However, we again note the increasing tendency for our outer data points to lie along the major kinematic axis and the trend for such points to possess depressed σ . To get some idea of the impact these trends might have on our results, consider the four points with the lowest σ (<100 km s −1 ), which, as noted in the previous section, all lie very close to the major kinematic axis. If these points are excluded from our considerations we would conclude that σ was flat beyond ∼1 R eff .
We detect a PA kin of 91 • ± 3
• throughout the galaxy in good agreement with the photometric PA from Two Micron All Sky Survey (2MASS; Jarrett et al. 2000) and Peletier et al. (1990) . We detect no variation in PA kin with radius, with our measurements of the SAURON data yielding the same, near-constant value.
Comparison of our rotation axis ratio measurements to those of SAURON again gives good agreement in the overlap region. The Figure 7 . NGC 2768. Radial profiles of the major axis rotation velocity (V rot ), σ , kinematic and photometric PA (PA kin and PA phot ) and axis ratio (q and 1E). Note that ellipticity of σ is assumed to be 0.54, i.e. the photometric ellipticity. The physical radial distances (based on data in Table 1 ) are given in kiloparsec on the top axis. The σ data points (black) are the individual measured values, with the line representing a rolling average of five points. For all other parameters the black data points represent the values of our fits to independent regions (Table 4 ). The results of rolling fits to the data and their 1σ errors are indicated as black lines. Green data points and lines at small radii are from our analysis of the SAURON data of Emsellem et al. (2004) . The red squares in PA and axis ratio are the 2MASS photometric values at the radius of the K-band 20th mag isophote, while the red lines show the R-band photometric data of Peletier et al. (1990) . Overall the agreement with the literature values is very good.
results clearly indicate that the rotation in the central regions, vari ously described as 'cylindrical' ) or 'spherical' (Fried & Illingworth 1994 , rapidly give way to much more disclike values at larger radii. Interestingly, the comparison with the photometric axis ratios of 2MASS and Peletier et al. (1990) shows the rotation axis ratio to pass from less than the photometric axis ratio in the outer regions to greater than the photometric axis ratio in the inner regions. The most natural explanation for the galaxy having a smaller photometric than kinematic axis ratio in the inner regions is the presence of a highly inclined, but inflated disc, such as would be found in an S0 galaxy, in accord with the Sandage et al. (1981) and Sandage & Bedke (1994) classifications.
To aid in the visualization of our results, and to facilitate the comparison of our results with those of SAURON, we have recon structed the 2D velocity map of NGC 2768 in Fig. 8 . The image was generated using the rolling fit values of V rot , PA kin and rotation axis ratio of Fig. 7 . Agreement with the SAURON results can be seen to be extremely good. Also evident is the progression from 'cylindrical' rotation in the inner, bulge-dominated regions to discy rotation in the outer regions probed by our data. In summary, our results for this galaxy are all in accord with the Shapley-Ames Catalogue (Sandage et al. 1981) and Carnegie Atlas of Galaxies (Sandage & Bedke 1994) classifications of this galaxy as an S0, with the disc-like kinematics in the outer regions giving way to the more 'cylindrical' rotation in the inner regions.
NGC 4494
NGC 4494 is an elliptical galaxy in the Coma I cloud (Forbes et al. 1996 ) with a K-band photometric PA of 173
• and axis ratio of 0.87 (Jarrett et al. 2000) . It reveals a small central dust ring with ∼60
• inclination (photometric axis ratio ∼0.5) aligned with the major axis of the galaxy (Carollo et al. 1997) . The central regions also host a kinematically distinct core (Bender 1988) . The mass modelling analysis of Kronawitter et al. (2000) indicates a rising M/L profile. However, evidence for dark matter in NGC 4494 has been questioned by Romanowsky et al. (2003) based on an extended σ profile from planetary nebulae (PNe) kinematics (but see also Dekel et al. 2005; Napolitano et al. 2009) . The stellar population analysis of Denicol ó et al. (2005) found an intermediate age of 6.7 Gyr in the central regions, indicating that this is not a simple, old, passively evolving elliptical galaxy.
Our analysis of this galaxy was the same as that for NGC 2768. The distribution of the velocity moments with PA is shown in Fig. 9 . Results show the rotation in this galaxy to be strongly elliptical, but rotation velocity shows no sign of variation with radius. Within 1 R eff , the h 3 parameter shows the anticorrelation with V rot expected from a disc embedded in a more slowly rotating (or non-rotating) bulge, although it is not possible to trace this behaviour out to the outer regions where the signal-to-noise ratio is low. We find a decreasing σ with radius which flattens out beyond 1 R eff . We find no evidence for variation of σ with PA.
The rolling fits to V obs are presented in Fig 10 . These fits were performed using 10 data points in the inner region rising to 20 data points in the outer regions of the galaxy. For V rot , we find good agreement with profiles in the literature. Our results are also consistent with the PNe data of Napolitano et al. (2009) in the outer regions (notwithstanding their large uncertainties). As deduced from Fig. 9 , the galaxy exhibits no sign of variation in rotation speed with radius over the whole radial range from 1 to 3 R eff . The reconstructed 2D velocity map of this galaxy is shown in Fig. 11 .
Agreements with the σ profiles and PNe data in the literature are again good, with σ declining steadily with radius within 1 R eff , but levelling off beyond. Indeed, beyond 1 R eff , the data are consistent with no slope in σ at the 1σ confidence level.
The kinematic PA exhibits a shift of ∼10 • at ∼1.5 R eff , mirroring the shift in photometric PA (Napolitano et al. 2009 ).
The rotation axis ratio is similar to the photometric axis ratio in the innermost regions, but falls rapidly at the radius at which the PA changes. The photometric axis ratio (Napolitano et al. 2009 ), on the other hand, remains near constant with radius. The disparity in axis ratios is all the more curious when the lack of photometric evidence for an embedded disc at these radii (Carollo et al. 1997 ) is considered. However, it is interesting to note that the kinematic axis ratio in the outer regions of the galaxy is similar to the photometric axis ratio of the central embedded disc of ∼0.5 (Carollo et al. 1997 ). This suggests that the inner disc could in fact be part of a much larger (warped) disc structure.
The interpretation of the kinematics in this galaxy is clearly com plex. The highly elliptical V rot and h 3 at ∼1 R eff and their possible association with the central disc would seem to suggest that this galaxy harbours an embedded stellar disc at large radii. However, the lack of photometric evidence for such a disc raises serious questions about such an interpretation. An alternative description is suggested by the results of Balcells (1991) who shows that the signature of rotation accompanied by an h 3 signal can be generated by a minor merger event, as a result of the redistribution of the an gular momentum of the merging galaxy. Such an event could also be responsible for the shift in photometric and kinematic PAs at ∼1.5 R eff . Our results are therefore at least qualitatively consistent with the idea that this galaxy is a merger remnant. The presence of a kinematically distinct core (Bender 1988 ) also supports this interpretation.
NGC 1407
NGC 1407 is the brightest group galaxy in a dwarf-galaxy dominated group (Trentham, Tully & Mahdavi 2006) . The galaxy has been classified as a weakly rotating E0 (Longo et al. 1994 ) with a 'core like' central luminosity profile (Lauer et al. 1995; Spolaor et al. 2008a) . The stellar population analysis of Spolaor et al. (2008b) found the galaxy to possess a uniformly old age within ∼0.6 R eff .
Plots of velocity moments with PA are presented in Fig. 12 . The data were not fitted for kinematic axis ratio due to low signal-to Figure 10 . NGC 4494. Same as Fig. 7 with the following exceptions. Green data points in V rot and σ plots are the major axis data from Napolitano et al. (2009) . The PN data (blue stars) are also from Napolitano et al. (2009) . Grey data points are the data of Bender, Saglia & Gerhard (1994) . Red lines in plots of PA and axis ratio are the V-band results of Napolitano et al. (2009) . Large offsets between the kinematic and photometric axis ratio and PAs can be seen.
noise ratio and the large uncertainties in fits of axis ratio when the value approaches 1.0. However, it is clear from the plot of V obs with PA that the rotation has very low ellipticity (kinematic axis ratio ∼1.0), similar to the 2MASS photometric axis ratio of 0.95. This value was therefore assumed for the rolling fits. A slow (∼25 km s −1 ) rotation is evident in all three radial bins. There is a suggestion of non-zero h 3 in the inner regions, consistent with the results of the re-analysis of Spolaor et al. (2008a) data (see Appendix A). The data suggest a declining σ with radius.
Rolling fits were performed on the V obs data using 12 data points in the inner region rising to 20 data points in the outer regions of the galaxy (Fig. 13) . The results confirm the near constant V rot with radius between ∼0.5 and 3 R eff (we note that the variations with radius are only of order 1σ significance). Fig. 13 also confirms the shallow decline in σ with radius identified above. The reconstructed 2D velocity map of this galaxy is shown in Fig. 11 .
PA kin shows a ∼2σ deviation from the photometric PA of Goudfrooij et al. (1994) in the inner regions (;1.0 R eff ), but is in good agreement with the 2MASS photometric PA at 1.5 R eff . The cause of the apparent discrepancy in the inner regions is unclear, although significant triaxiality is one possible cause. However, it may also simply be the result of the large uncertainties that arise when fitting both photometric and kinematic data when axis ratios approach unity.
NGC 1400
Variously classified as an E (e.g. Da Costa et al. 1998 ) and an S0 (e.g. 2MASS; Jarrett et al. 2003) , this galaxy is associated, but apparently not interacting with, the NGC 1407 group. Spolaor et al. (2008b) found the stellar population to possess a uniformly old age out to ∼1.3 R eff .
The distribution of V obs and σ with PA is shown in Fig. 14 . As for NGC 1407, the kinematic axis ratio was not fitted. Instead, the 2MASS photometric axis ratio of 0.9 was assumed. For this galaxy, the signal-to-noise ratio was too low for the accurate measurement of the h 3 and h 4 moments. These were therefore suppressed during kinematic analysis using the pPXF code (Section 3). However, we note the significant h 3 detection in the re-analysis of the Spolaor et al. (2008a) data (Appendix A). Our data sampled only one data point within 1 R eff . Radial binning was therefore carried out in the bins R < 1.5 R eff and R ≥ 1.5 R eff . For some of the outermost points errors in velocity dispersion exceeded 100 km s −1 . These data were omitted from both plots and analysis. Fig. 14 shows that V rot is lower in the outer radial range than in the inner range. There is also the suggestion of a falling σ with radius. The data were not fitted for rotation axis ratio due to low signal-to-noise ratio and the large uncertainties in fits in axis ratio measurements when the value approaches 1.0. However, it is clear from the plot of V obs with PA that the rotation has very low ellipticity (rotation axis ratio ∼1.0), similar to the 2MASS photometric axis ratio of 0.90. This value was therefore assumed for the rolling fits.
Because of the small sample size, rolling fits were performed to V obs using seven points in the inner region rising to 12 in the outer regions. The resultant plots with radius (Fig. 15) confirm the conclusions drawn from the plot with PA of a falling V rot and σ with radius. Indeed, this galaxy shows the sharpest fall-off in σ with radius in our sample -falling from >300 km s −1 in the centre to ∼100 km s −1 at ∼1.5 R eff , but remaining near constant beyond. However, there appears to be a significant unexplained offset be tween σ from this work and the values from the data of Spolaor et al. (2008a) in the overlap region (both before and after the remeasurement of the data using the pPXF; see Appendix A). It is important to note that this discrepancy increases with decreasing radius, with the discrepancy rising from ∼20 km s −1 at 1.4 R eff to Figure 11 . Reconstructed 2D velocity maps of (top to bottom) NGC 4494, NGC 1407 and NGC 1400. Colour scales (in km s −1 ) are shown to the right of each image. Note that the variations in V rot with radius in NGC 1407 that causes the unusual patterning in the reconstruction are only detected at ∼1σ significance.
60 km s −1 at 1 R eff (see also Fig. 5 ). This clearly indicates that this is not a signal-to-noise ratio issue. A detailed examination of the spectra of the two studies of NGC 1400 could identify no obvious reasons for such a discrepancy. Consequently, we must contemplate the possibility that this is a real effect. We therefore note that the sense of the discrepancy is consistent with the idea that the optical and near-infrared (NIR) probe different stellar populations, with the NIR being dominated by a lower velocity dispersion (more centrally concentrated) population than the optical. The strong stellar popula tion metallicity gradient in NGC 1400 (−0.38 dex/dex; Spolaor et al. 2008b ) may therefore be the cause of the large discrepancy in this galaxy. The reconstructed 2D velocity map of this galaxy is shown in Fig. 11 . PA kin shows no significant variation with radius and is in good agreement with the photometric PA of 2MASS and Spitler et al. (in preparation) . Fig. 6 except that the rotation axis ratio was not fitted but assumed to be equal to the 2MASS photometric axis ratio (i.e. 0.95). The major axis PA is 60 • .
With regard to this galaxy's rather uncertain morphological clas sification, the evidence for a disc with a declining rotation, but near constant σ profile would seem to favour its classification as an elliptical with an embedded disc.
NGC 821
NGC 821 is an isolated (Reda et al. 2007 ), elliptical galaxy with morphological classification E6. The galaxy is considered to possess a disc embedded in an spheroidal halo (Michard & Marchal 1994; Ravindranath, Ho & Filippenko 2002; Emsellem et al. 2004 ). The photometric profiles of Goudfrooij et al. (1994) show that ellipticity peaks around 15 arcsec (∼0.3 R eff ). Kinematic profiles have been widely published (e.g. Pinkney et al. 2003; Proctor et al. 2005; Forestell & Gebhardt 2008) , although there is still some debate as to whether the σ profile is falling or not and whether NGC 821 contains dark matter (Romanowsky et al. 2003) . The stellar population study of Proctor et al. (2005) reveals a young central stellar population which gives way to old ages by 1 R eff .
Plots of velocity moments with PA are shown in Fig. 16 . Only the data within 1 R eff were fitted for PA and rotation axis ratio due to Figure 13 . NGC 1407. Same as Fig. 6 with the following exceptions. Kinematic axis ratio is not presented as the proximity of the rotation axis ratio to 1.0 makes its constraint beyond the capabilities of the signal-to-noise ratio of our data. In the V rot and σ plots green points are from our remeasurement of the data of Spolaor et al. (2008a) (see Appendix A). The red line in the PA plot is the I-band data of Goudfrooij et al. (1994) . Photometric PAs are shown with a 180 • offset for the purpose of comparison to the kinematic data. Figure 14 . NGC 1400. Same as Fig. 6 with the following exceptions. The velocity moments h 3 and h 4 were suppressed in this low signal-to-noise ratio sample. Radial bins of the independent data points are R < 1.5 R eff and R ≥ 1.5 R eff . The rotation axis ratio was not fitted but assumed to be 0.9 (i.e. equal to the 2MASS photometric axis ratio).
low signal-to-noise ratio and small sample size in the outer regions. The values derived from the inner regions were then assumed for the outer regions. Fig. 16 shows strong rotation within 1 R eff , but exhibits a value consistent with zero rotation beyond this region. We also detect no variation in σ with radius.
Rolling fits of the rotation velocity data (Fig. 17) were performed using seven data points in the inner region rising to 12 data points in the outer regions of the galaxy. Fig. 17 confirms the falling V rot with radius and flat σ identified in the plots with PA. The figure also shows that, where they overlap, there is good agreement between our results and both the Emsellem et al. (2004) and Forestell & Gebhardt (2008) results for V rot , σ , PA kin and kinematic axis ratio, although we note one discrepant data point of Forestell & Gebhardt at 1.8 R eff .
Our σ values are also in good agreement with literature studies of both stellar and PNe kinematics. We note that Coccato et al. (2009) also measure a PN rotation velocity consistent with zero for a data point at 5 R eff with rotation and σ of 14 ± 25 and 51 ± 18 km s −1 , respectively.
The single kinematic axis ratio value that we derive is sig nificantly lower than the photometric axis ratio, confirming the result using SAURON data (Krajnovifound the c et al.
2008).
It is also interesting to note that the extent of the disc evident in the V rot plot of Fig. 17 is similar to the extent of both the dip in photometric axis ratio of Goudfrooij et al. (1994) (bottom plot, Fig. 17 ) and to the extent of the young central population identified in Proctor et al. (2005) , both of which are evident out to nearly 1 R eff . This lends credence to the speculation that the young central ages are associated with the presence of a disc that has undergone a recent burst of star formation. Also of interest is the fact that the photometric axis ratio of the galaxy remains fairly low (∼0.7) even at radii well beyond the extent of the disc. This suggests that the galaxy is composed of a disc embedded in a highly elliptical bulge in agreement with the photometric classification in the literature (Michard & Marchal 1994; Ravindranath et al. 2002; Emsellem et al. 2004) .
To aid in the visualization of our results, and to facilitate the comparison of our results with those of SAURON , we have reconstructed the 2D rotation map of the galaxy in Fig. 18 . The image was generated using the rolling fit values of V rot of Fig. 17 and assuming rotation to have constant PA kin and axis ratio, with values equal to the values within 1 R eff (33
• and 0.3, respectively; Table 4 ). The SAURON map is also shown. Despite the spatial gap between the two data sets, agreement can be seen to be good.
D I S C U S S I O N
We have demonstrated that our analysis gives good agreement with the SAURON ) study and other data from the literature in regions where they overlap. We have also shown that the results provide valuable insights into individual galaxies. We next consider our results in a more general sense.
Rotation
The five galaxies in our sample exhibit a range of rotation pro files. Two galaxies (NGC 1407 and NGC 4494) exhibit flat rotation profiles (within errors) beyond 0.2 and 0.4 R eff , respectively. One galaxy (NGC 2768) exhibits rotation that increases in amplitude over the full extent of our data (i.e. to ∼3 R eff ). The remaining two galaxies (NGC 821 and NGC 1400) exhibit rotation curves that de cline beyond 1 R eff , and in the case of NGC 821, becomes consistent with zero rotation by 1.5 R eff . It is therefore evident from our data that studies confined to the central regions of galaxies can miss vital aspects of their rotation properties.
Velocity dispersion
The five galaxies in our sample exhibit only shallow slopes in σ with radius beyond 1 R eff . Indeed, in most cases, results in these regions are consistent with zero slope at the 2σ signifi cance level. Such flat σ and rotation profiles (with the possible exception of NGC 821) represent the classic signature of a dark matter halo in each galaxy. These data will therefore prove invalu able to future studies that perform full dynamical modelling of galaxies.
Higher order moments
We note that all five galaxies in this study exhibit non-zero h 3 val ues, the sense of which mirror the rotation velocity. This trend is identified in the NIR spectra of this work in three of the five galax ies. In NGC 1400 it is identified in the re-analysis of the Spolaor et al. (2008a) optical data, while in NGC 821 it is evident in the optical data of Forestell & Gebhardt (2008) . When h 3 follows the inverse trend of the rotation velocity it is often taken as the signa ture of a cold (rotating) stellar population embedded within a hotter Figure 17 . NGC 821. Same as Fig. 7 with the following exceptions. Radial binning is in ranges of R < 1.0 R eff and R ≥ 1.0 R eff only. Kinematic PA and axis ratio were only estimated for the inner range. Inner range values of these parameters were assumed for the measurement of V rot . Green data points are from SAURON . Grey data points are from Forestell & Gebhardt (2008) . Blue stars are the PN data of Coccato et al. (2009) . Red lines in PA and axis ratio plots are the photometric data of Goudfrooij et al. (1994) . Figure 18 . NGC 821. Reconstruction of the rotation profile using the rolling fits of V rot (Fig. 17) . However, beyond 1 R eff the values of kinematic PA and axis ratio are assumed to be the same as within 1 R eff (33 • and 0.3, respectively) . The outer boundary of the map has been chosen to reflect the photometric axis ratio of the galaxy (0.62). The colour scale (in km s −1 ) is shown on the right. Also shown is the SAURON ) map of the central regions of the galaxy. The agreement between the data sets is again extremely good.
(pressure supported) system. However, Balcells (1991) shows that this signature can also be induced by the action of a merger event.
We therefore conclude that all five of the observed galaxies are either merger remnants or harbour embedded discs.
There do not appear to be any clear trends in the h 4 parameter in our current data. we suspect that this is due to the low signal-to-noise ratio of the majority of our data.
Kinematic and photometric misalignment
For fast rotators, the SAURON survey revealed that the kinematic and photometric PAs are usually well aligned, and that their axis ratios are similar (Emsellem et al. 2007 ). This is true for two of our galaxies (NGC 2768 and NGC 1400). However, in both NGC 4494 and NGC 821 there appear to be significant offsets between kine matic and photometric axis ratios, while for NGC 821 an offset in axis ratio is detected. This result for NGC 821 confirms the SAURON result, despite the fact that we have only one kinematic data point at large radii. Binney (1978) showed the usefulness of the anisotropy diagram (V /σ versus photometric ellipticity) as applied to elliptical galaxies. In Fig. 19 we show this diagram for the two galaxies in common with the SAURON survey (i.e. NGC 821 and NGC 2768), with the lines indicating the radial variation. The plot shows that the value of V /σ in NGC 821 declines with increasing radius, while NGC 2768 increases. Thus NGC 821 trends away from the isotropic rotator line, while NGC 2768 trends towards it. It is therefore clear that the central regions of galaxies do not necessarily reflect the properties of galaxies as a whole, and care must be taken when drawing conclusions from central data only. We note that similar conclusions were reached from PN kinematics by Coccato et al. (2009) . 
Anisotropy diagram
The SAURON λ R parameter
As part of the analysis of the SAURON 2D kinematics, Emsellem et al. (2007) 
where (R|V |) is the luminosity weighted average of the product of radius and rotation velocity over the surface of the map and √ (R (V 2 + σ 2 )) is a similar luminosity weighted average. Thus λ R is a measure of the projected angular momentum per unit mass (i.e. the specific angular momentum). Emsellem et al. (2007) found that galaxies were clearly distin guished into two classes on the basis of this parameter, i.e. 'fast rotators' (λ R > 0.1) and 'slow rotators' (λ R < 0.1). Fast rotators tended to be lower luminosity, discy ellipticals, while the massive boxy ellipticals were often slow rotators.
The two galaxies in common with the SAURON project (NGC 821 and NGC 2768) were both classified as 'fast rotators' (i.e. λ R > 0.1) by Emsellem et al. (2007) . Their λ R values are very similar (0.258 and 0.268, respectively). However, we find that when probed to radii greater than 1 R eff NGC 821 reveals a declining ro tation velocity (and roughly constant velocity dispersion) profile. This suggests that if the outer region data were included the cal culated λ R value would be smaller. Although due to the luminosity weighting in the λ R definition more emphasis is given to the central regions, so the actual change in the value might be small.
To test this, we constructed a model of each of these galaxies. Each model assumed R 1/4 de Vaucouleur's (1953) profiles. For each galaxy, the rotation parameters (V rot , PA kin and kinematic axis ratio) were then characterized by a polynomial fit to the plots with radius (Figs 7 and 17) . The luminosity and velocity maps so produced were then combined as per Emsellem et al. (2007) to calculate the λ R values inside ellipses of increasing R eff .
2 The results are presented in Fig. 20 . Agreement with the published SAURON values for the inner regions can be seen to be extremely good. However, for 2 Although precise values of the Sersic index for the two galaxies are not available, we note that the results are relatively insensitive to this parameter. NGC 821 our model suggests that, despite its classification as a fast rotator (when only data from within 1 R eff is considered), the decreasing rotation at large radii could indeed result in the galaxy being classified as a slow rotator when all the data out to 3 R eff are considered.
In contrast to NGC 821, NGC 2768 has a profile that continues to rise all the way out to ∼3 R eff . Its λ R value will therefore continue to increase as larger and larger radii are included in the calculation, and the galaxy will remain a 'fast rotator'. Therefore, despite their similarity within 1 R eff , both of these galaxies have vastly different distributions of angular momentum with radius (see also Coccato et al. 2009 ).
Although not observed in the SAURON survey, we assume NGC 1407 to be a slow rotator, as its V /σ value is low (we es timate 0.09 on the basis of equation 23 of Cappellari et al. 2007) and its kinematics are similar to NGC 5982 which was observed by SAURON (Krajnovi ć et al. 2008 ) and defined as a slow rotator (Emsellem et al. 2007 ). In the case of NGC 1400 and NGC 4494 their relatively high rotation velocities and relatively low velocity dispersions clearly indicate them to be fast rotators.
The rms velocity parameter
In addition to the V rot /σ and λ R parameters which probe orbital anisotropy and angular momentum, respectively, another funda mental parameter of a galaxy is its internal kinematic energy. The observational measure of the total kinetic energy is the rms veloc ity parameter, which locally is equal to the quadrature combina V 2 tion of rotation and dispersion velocities, i.e. V rms = rot + σ 2 (e.g. Napolitano et al. 2009 ).
In Fig. 21 we show the rms velocity parameter as a function of major axis radius for the five galaxies in our sample. We show the inner regions from literature data and the outer regions from our data. For all but one galaxy (NGC 2768) a general decline in the rms velocity parameter is seen with radius (as might be expected from the generally flat rotation velocity and declining velocity dispersion profiles observed). The implications of this for the mass profile of each galaxy require detailed dynamical modelling. . V rms parameter with major axis radius. Galaxies are colour coded, i.e. NGC 821 black, NGC 1400 blue, NGC 1407 green, NGC 2768 red and NGC 4494 cyan. The thin lines represent the inner literature data, and the thick lines are our data out to larger radii (with extrapolated dashed lines connecting the two). In general the V rms profiles decline with radius.
C O N C L U S I O N S
We have developed a new technique for extracting spectra of the galaxy background contained in the multi-object observations us ing the DEIMOS spectrograph on the Keck telescope. Here the slits contained GCs, which were the primary target of the observ ing programme. The technique allows measurement of the velocity moments (rotation velocity, velocity dispersion and Gauss-Hermite coefficients h 3 and h 4 ) in a galaxy halo out to at least 3 R eff , cover ing a surface area of some 24 R For the five early-type galaxies in our sample, we have demon strated that the agreement between our results and the literature values is generally extremely good in the regions of overlap, in cluding the velocity dispersion profiles from PNe data for NGC 821 and NGC 4494.
For NGC 821 we show that the kinematic signature of the disc identified in the surface photometry disappears at around 1.5 R eff , while the photometry remains highly elliptical in the outer regions. From this we conclude that NGC 821 constitutes a highly elliptical bulge with an embedded central disc. For NGC 1400, we also detect a falling rotation profile beyond 1 R eff . When considered in conjunc tion with the significant h 3 found by Spolaor et al. (2008a) in the inner regions, this suggests that this early-type galaxy also contains an embedded disc. For both NGC 1407 and NGC 4494, which are currently classified as pure elliptical galaxies, the detection of a trend in the Gauss-Hermite h 3 coefficient suggests that these too harbour a subpopulation with 'disc-like' kinematics. In NGC 4494, both the 'disc-like' kinematics and a coordinated shift in photomet ric and kinematic PAs provide strong support for the idea that this galaxy is a merger remnant. The kinematics of NGC 2768 clearly indicates that a disc is present. However, in this case, the disc be comes more prominent with galactocentric radius, suggest that this galaxy is, in fact, an S0. It is therefore apparent that all five galaxies in our sample show evidence for a disc or disc-like components.
We estimate the angular momentum parameter λ R used in the SAURON survey to classify early-type galaxies as either fast or slow rotators. Importantly, our analysis shows that the central kinematics is not necessarily representative of the kinematics at larger radii, and that galaxies can change their rotator class when data from larger radii are considered. This has important repercussions for any attempts to classify galaxies by their central kinematic properties alone.
We have shown that our sample galaxies reveal the relatively flat rotation and velocity dispersion profiles suggestive of massive dark matter haloes, thus demonstrating the value that our new technique will have when full dynamical modelling of these galaxies is carried out.
Finally, we note that the observations used here were not opti mized for this project. Future work that uses slit masks designed for the purpose of extracting galaxy halo spectra should provide additional improvements. We have therefore re-analysed the data of Spolaor et al. (2008a) using the pPXF code of Cappellari et al. (2007) . The main advantage of this code is following.
(i) A template match is found for all individual spatial slices.
(ii) The code finds the combination of templates that best matches the data, further improving the fit.
The results of the new fits are shown in Fig. A1 and Table A1 . Errors on derived parameters were estimated by running a series of Monte Carlo simulations. The results do not change the general conclusions of Spolaor et al. (2008a) . However, the kinematically decoupled core identified in Spolaor et al. (2008a) is now much more distinct and the h 3 and h 4 values appear much more consistent.
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